High rate of mutations in the hepatitis B core gene during the immune clearance phase of chronic hepatitis B virus infection.
Cross-sectional studies reported that hepatitis B core gene mutations are associated with active liver disease and responsiveness to interferon therapy. In view of the heterogeneity in published sequences, it is not possible to tell whether the differences in sequences observed were true mutations that developed during the course of infection. We conducted a longitudinal study to determine the rate of hepatitis B core gene mutations and the timing of these mutations in relation to hepatitis B virus replication, activity of liver disease, hepatitis B virus replication, activity of liver disease, hepatitis B e antigen (HBeAg) seroconversion, and interferon therapy. Serial sera from 55 patients with chronic hepatitis B infection were analyzed by direct sequencing of the hepatitis B precore/core gene to identify the nucleotide and amino acid changes that emerged during during follow-up. Patients who remained HBeAg positive and had normal amino transferase levels (Group I) maintained higher serum hepatitis B virus (HBV) DNA levels but significantly lower rates of both nucleotide and amino acid changes during follow-up compared with patients who remained HBeAg positive but had elevated aminotransferase levels (Groups II) and patients who cleard HBeAg (Group III). The rates of nucleotide and amino acid changes in Groups I, II, III patients were: 0.4 +/- 0.1, 1.9 +/- 0.3, and 2.4 +/- 0.4/nucleotide position/year; and 0.04 +/- 0.02, 0.21 +/- 0.05, and 0.38 +/- 0.07/codon/year, respectively. Most of the amino acid changes in Groups II and III patients occured during or shortly after flares in amino transferase levels, before HBeAg seroconversion. Similar rates of nucleotide and amino acid changes were found in interferon treated versus untreated patients, and in responders versus nonresponders. There was no difference in the location or nature of the hepatitis B core gene mutations between patients with and without HBeAg seroconversion, interferon treated versus untreated patients, and interferon responders versus nonresponders. In summary, changes in the hepatitis B core gene sequence was rarely detected in patients who were still in the immune tolerant phase but very high rates of changes were found during the immune clearance of chronic hepatitis B infection. Interferon therapy did not induce a higher rate or specific pattern of mutations in the hepatitis B core gene. Response to interferon therapy in HBeAg positive patients was unrelated to the number or location of hepatitis B core gene mutations.